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2. Fourier $\mathcal{F}$ (1)
$\mathcal{F}(B)$ $=$ $\mathcal{F}(K)\mathcal{F}(I)$
$\mathcal{F}(I)$ $=$ $\mathcal{F}(B)/\mathcal{F}(K)$







Pillai (2012 1 ).
1. ( GCD)
[ONS91], [CGTW95], EZ-GCD [ZNOO],









Li et al. [LYZ10]
11
$K$ $K[x, y]$ $x$ $y$
($K[y]$ $x$ ). $F(x, y)\in K[x, y]$ $x$ $y$ $\deg_{x}(F)$
$\deg_{y}(F)$ $F(x, y)$ lc$(F)$ $F(x, y)$ $y$
$F(x, y)=F^{(0)}(x)+\delta F^{(1)}(x, y)+\cdots+\delta F^{(k)}(x, y)+\cdots$ . $\delta F^{(k)}(x,y)$





$M\mapsto p(x, y)=x^{T}My\in K[x, y]$ . (2)
$x=(1,x, \ldots, x^{m-1})^{T}$ $y=(1, y, \ldots, y^{n-1})^{T}$ $l$
2([LB87, LP97])




$p_{B}(x, y)=p_{C}(x,y)p_{M}(x,y)+p_{n}(x, y)$ . (4)









GCD 2 Li et al.
[LYZ10], 1











GCD ; $x$ $k_{x}$ , $\sim$ $k_{y}$ .
GCD j $(0\leq i\leq k_{x}, 0\leq j\leq k_{y})$ $R=(k_{x}+1)(k_{y}+1)$
$(s_{x}, s_{y})$ GCD
2.1.2 Li
Li et al. $\ovalbox{\tt\small REJECT}$ $y=s_{y}$ 1 GCD
GCD $x=s_{x}$





1 $f(x),g(x)$ $\frac{f(x)g(y)-f(y)g(x)}{x-y}\in K[x, y]$ $x^{i}y^{j}$ $b_{i,j}$
Bez $=(b_{i,j})_{0\leq i,j\leq m-1}$ $b_{i}=(b_{i,0}, b_{i.1}, \ldots, b_{i,m-1})^{T}$ ;
Bez $=(b_{0}, b_{1}, \ldots, b_{m-1})$ .
4 (Barnett [Barnett70, Barnett71, $D$G02])
$f(x),g(x)\in K[x]$ GCD $k$
1. $(m-k)$
2. $k$ $(m-k)$ $K$- $(i=0, \ldots, k-1)$ .
$b_{i}=c_{1}^{(i)}b_{k}+ \sum_{j=2}^{m-k}c_{j}^{(i)}b_{k+j-1}$ (5)
$c_{1}^{(i)}$ GCD $x^{i}$ $gcd(f, g)=x^{k}+c_{1}^{k-1_{X}k-1}+\cdots+c_{1}^{(0)}$ . I
GCD $(m-k)$ - $(m -k)$ Henkel
$B$
$c_{\dot{2}}=$
$(c_{1}^{(i)}, c_{2}^{(i)}, \ldots , c_{m-k}^{(i)})^{T}$
$Bx=b_{i}(i=0, \ldots, k-1)$ .
23
Displacement $B$ LU $O(m^{2})$
$i$ $B$ LU 1 $2i$
GCD [BB07].
[Sanuki09].
$F(x, y),$ $G(x, y)$ $\frac{F(x_{1},y)G(x_{2},y)-F(x_{2},y)G(x_{1},y)}{x_{1}-x_{2}}\in K[x_{1}, x_{2}, y]$
$x_{1^{i}}x_{2^{j}}$ $b_{i,j}(y)$ $B=(b_{i,j}(y))_{0\leq i,j\leq m-1}\in K[y]^{m\cross m}$
4 $c_{1}^{(i)}$ $c_{j}^{(i)}$
$\delta b_{i}^{(k)}$ $=$ $(\delta b_{i,0}^{(k)},\delta b_{i,0}^{(k)}, \ldots,\delta b_{i,m-1}^{(k)})^{T}$,
$b_{i}$ $=$ $b_{i}^{(0)}+\delta b_{i}^{(1)}+\cdots+\delta b_{i}^{(k)}+\cdots$ ,
$\delta B^{(k)}$
$=$ $(\delta b_{i,j}^{(k)})_{k\leq i,j\leq m-1}\in K[y]^{(m-k)\cross(m-k)}$ ,
$B$ $=$ $B^{(0)}+\delta B^{(1)}+\cdots+\delta B^{(k)}+\cdots$ .
1 ( [Sanuki09])
1. $s\in K$ $I=\langle y-s\}$
$Farrow F/1c(F),$ $Garrow G/1c(G)$ $(mod I^{k_{\nu}+1})$ .
2. $f(x)\equiv F(x,y),g(x)\equiv G(x, y)(mod I)$ GCD Barnett
$B^{(0)}c_{i}^{(0)}=b_{i}^{(0)}$ .
$B^{(0)}$ LU ; $B^{(0)}=PLU$ .
3. $k=1,$ $\ldots,$ $k_{y}$
$b_{i}^{(k)}$
$\equiv$ $Bc_{i}^{(k)}$ $(mod I^{k+1})$
$\delta b_{i}^{(k)}$ $=$ $B^{(0)}c_{i}^{(k)}+\delta B^{(1)}c_{i}^{(k-1)}+\cdots+\delta B^{(k)}\delta c_{i}^{(0)}$.
$\delta c_{i}^{(k)}=(B^{(0)})^{-1}(\delta b_{i}^{(k)}-\delta B^{(1)}\delta c_{i}^{(k-1)}-\cdots-\delta B^{(k)}c_{i}^{(0)})$. (6)
$i$ GCD $\tilde{C}$
4. GCD $c_{k}=gcd$(lc $(F)$ , lc$(G)$ ) $c_{k}\cross\tilde{C}(mod I^{k_{y}+1})$
23





(6) $\delta c_{i}^{(k)}$ $\delta B^{(k-j)}\delta c_{i}^{(j)}(j=0, \ldots, k-1)$ $(B^{(0)})^{-1}$
( $PLU$ ). $\delta c_{i}^{(k)}$
$kO(m^{2})+O(m^{2})$
GCD $i=0,$ $\ldots,$ $k_{x},$ $k=1,$ $\ldots,$ $k_{y}$
$k_{x} \cross(\sum_{k=1}^{k_{y}}(k+1)O(m^{2}))=k_{x}(\frac{k_{y}(k_{y}+1)}{2}+k_{y})O(m^{2})$. (7)




. PC-PRS :GCD ( ) [SS07]. Barnett : [Sanuki09].
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